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1. 

ABSTRACT 

[Object] To mount electronic components onto a printed circuit 
board reliably in spite of the variations in the thickness of 
the components and in suction nozzles. 

[Construction] By detecting a lower level of an electronic 
component (2) sucked by a suction nozzle (7) with a component 
level detecting device (15), a CPU (28) activates a motor (20) 
so that the suction nozzle descends with a travel of adding a 
pushing distance to the lower level which is a distance between 
a printed circuit board (3) and the suction nozzle, and then 
the electronic component is mounted onto the printed circuit 
board. 

2. 

[0007] 

[Embodiment] 

An embodiment of the Device of this Utility Model will 
be described in detail with reference to the drawings. 

In Fig. 1, (1) shows an automatic electronic component 
mounter for mounting a chip electronic component (2) onto a 
printed circuit board (3) . (4) and (5) show a couple of 
conveyers for transferring the printed circuit board (3) . 
[0008] 

(6) shows a suction head having a suction nozzle (7) and 
is moved in X, Y-directions by a suction head driving part (not 
shown) . Namely, the suction head can be moved in X-directions 
along an X-axis direction guider (8) by an X-direction driving 
source (not shown) and the X-axis direction guider (8) can be 
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moved along Y-axis direction guiders (9) and (10) by a 

Y-direction driving source (not shown) . 

[0009] 

(12) shows a tape feeder unit for dispensing a tape (13) 
every one pitch in which the electronic components (2) are 
sealed-in and stored uniformly. 

The suction nozzle (7) picks up the electronic component 
(2) from the tape and then mounts the electronic component onto 
the printed circuit board (3) . 

(15) shows a component level detecting device for 
detecting a lower level of the component (2) picked up and sucked 
by the suction nozzle (7) . 
[0010] 

The suction nozzle (7) can be moved up and down with 
respect to the suction head (6) in order to suck and mount the 
electronic component (2). An up-and-down movement device (16) 
provided with the suction head (6) will be mentioned on the basis 
of Fig. 3. 

The suction nozzle (7) is installed to a nozzle attachment 
member (17). The nozzle attachment member (17) is engaged with 
a screw shaft (19) through a nut (18) and can be moved up and 
down along a guide member (24) by the rotation of the screw shaft 

(19) which is driven through a drive pulley (21), a belt (22) 
and a driven pulley (23) by an up-and-down motor (20) . 
Consequently, the suction nozzle (7) can be moved up and down. 

[0011] 

The suction nozzle (7) is installed to the nozzle 
attachment member (17) with a spring (not shown) so that the 
suction nozzle can be moved upwardly with applying an 
appropriate pressure to the component (2) even when the nozzle 
attachment member (17) further moves downward after the 
component (2) comes into contact with the printed circuit board 
(3) by the action of the motor (20) . 

The component level detecting device (15) will be 
mentioned on the basis of Fig. 2. 
[0012] 
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The device (15) is secured to a base (11) of the automatic 
electronic component mounter (1) . (25) shows a light emitting 
part for irradiating a light beam horizontally with respect to 
the component (2) sucked by the suction nozzle (7) . The light 
beam irradiated by the light emitting part (25) is parallel and 
has a predetermined width in a height direction. (26) shows 
a line-sensor opposed to the light emitting part (25) and can 
receive the light beam irradiated by the light emitting part 
(25) . Therefore, as shown in Fig. 2, the lower level of the 
component (2) with respect to the base (11), that is, the printed 
circuit board (3) can be detected when the line-sensor receives 
part of the light beam which passes through without being 
shielded by the component (2) and suction nozzle (7) . 
[0013] 

Next, a control block diagram in Fig. 4 will be mentioned. 
(28) shows a CPU and controls several operations for 
mounting the components according to a program stored in a ROM 
(30) on the basis of information supplied from the component 
level detecting device (15) , data stored in a RAM (29) , and the 
like . 

As shown in Fig. 5, the RAM (29) stores NC data which has 
mounting position data (X-coordinates , Y-coordinates, and 6 
-angle) for mounting the components onto the circuit board (3) 
and type data of the components to be mounted in each step number 
indicating a mounting order of the components (2) . Further, 
the RAM (29) also stores pushing distances "D" used for applying 
appropriate pushing force by the spring (not shown) to the 
component (2) when the nozzle attachment member (17) further 
moves downward after the component (2) sucked by the suction 
nozzle (7) comes into contact with the printed circuit board 
(3) . 
[0014] 

The suction nozzle (7) is installed to the nozzle 
attachment member (17) so as to be changeable because there are 
various types of the suction nozzle (7) corresponding to kinds 
of the component . On the other hand, lower levels of the various 
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suction nozzles are set constant height with respect to the base 
(11) in spite of various types of the suction nozzle (7), and 
a height of an upper surface of the printed circuit board (7) 
is set constant. Actually, as the position of the nozzle (7) 
is set constant just from the point of view of design, the lower 
level of the suction nozzle (7) varies with respect to the 
designed value by the variations in the nozzle (7) itself and 
the variations in installation of the nozzle (7) when the nozzle 
(7) is changed. Further, the components also have variations 
in the thickness thereof. In this embodiment, the height value 
is set zero at a level of the upper surface of the printed circuit 
board (3) as a reference value and is set with " + " value on the 
upper side of the board (3) . 
[0015] 

Although the suction nozzle (7) is moved upwards by the 
action of the motor (20) after sucking the component (2), the 
motor (20) does not work until the suction head (6) arrives at 
a component mounting position, as a result the height of the 
nozzle (7), that is, the lower level of the component (2) is 
kept constantly as shown in Fig. 3. 

(31) shows an interface which connects the component 
level detecting device (15) to the CPU (28) and connects the 
motor (20) to the CPU (28) through a driving circuit (32) . 
[0016] 

Based on the above mentioned construction, operation of 
the automatic electronic component mounter will be explained 
below. 

Firstly, according to the NC data shown in Fig. 5, the 
suction head (6) is moved in X, Y-directions and picks up a 
component (2) of "Rl" indicated in the type data of component 
at the step number "1" from the tape feeder unit (12) . At that 
time, the suction nozzle (7) is moved downwardly by the action 
of the motor (20) and picks up the component (2) from the tape 
(13) . 
[0017] 

Next, the suction head (6) is moved in X, Y-directions 
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until it arrives at the location of the component level 
detecting device (15) and stops moving at the position where 
the light beam of the light emitting part (25) is shielded as 
shown in Fig. 2. The light beam passing through without being 
shielded by the component (2) and suction nozzle (7) is received 
by the line-sensor (26) , and the top position of the light beam 
is detected as the lower level of the component (2) . The CPU 
(28) comprehends the lower level as "LI" corresponding to a 
level from the board (3) . 
[0018] 

Next, the suction head (6) is moved, and then the suction 
nozzle (7) stops at the mounting position of the printed circuit 
board (3) indicated in the NC data. The positional relation 
at that time between the board (3) and the component (2) sucked 
by the nozzle (7) is shown in Fig. 3. 

Next, the CPU (28) calculates a value of "Ll + D" obtained 
by adding the pushing distance "D" stored in the RAM (29) to 
the lower level "LI" of the component and then activates the 
motor (20) so as to move the suction nozzle (7) downwardly by 
a stroke of the calculated value. As a result, the suction 
nozzle (7) moves downwardly, and the bottom of the component 
(2) comes into contact with the circuit board (3) at the position 
where the suction nozzle comes down by "LI". Further, when the 
nozzle attachment member (18) comes down by "D", the pushing 
force by the spring (not shown) is applied to the component (2) . 
Consequently, the component (2) is mounted properly. 
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